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Description 

[0001] The subject invention relates to a high frequen- 
cy electrical connector and. more particularly, to such a 
connector which may be used in an electrical connector s 
system interconnected to a backpanel interconnectable 
with a daughter board electrical connector system. 
[0002] A daughter board electrical connector is shown 
in EP-A-0 422 785, which is Interconnectable to a pin 
header which mounts on a back panel. It is also advan- io 
tageous to extend the pins of the above mentioned 
header entirely through the back panel, and to provide 
a cable connection to it. One of the difficulties encoun- 
tered is that variable lengths of connections are re- 
quired, and thus the system must be modular in nature, is 
Moreover, this system is on a rather small grkl, 2mm x 
2mm, and thus these cable connections must be easily 
accessible and useable by the end user. 
[0003] It is advantageous in this system to have the 
provision for connecting coax or twinax cable connec- 20 
tors thereto, and an object of the invention is to provide 
for a twinaxial cable connector where the signal contacts 
are shielded, thereby separating the pairs of twinaxial 
cables into differential pairs. 

[0004] The invention consists in a high frequency 2S 
electrical connector for twinaxial or coaxial cable having 
at least one signal conductor and a shielding braid sur- 
rounding the signal conductor characterized by 

an insulative housing comprising at least two signal 30 
contact carrying passageways separated by a 
ground contact carrying passageway, at least two 
signal carrying contacts positioned in the respective 
passageways and each having a contact portion for 
mating with a complementary connector and a con- 35 
nection portion for connecting with a signal conduc- 
tor, and shielding at least partially surrounding said 
housing and comprised of at least upper and lower 
plate portions, wherein at least one of the upper and 
lower plate portions includes a contact portion for ^0 
connection with the ground shield of the cable, said 
upper and lower plate portions include shielding 
portbns above and below the passageways, and 
one of said upper and lower plate portions includes 
an integral contact part positioned in said ground 4S 
contact carrying passageway. 

[0005] In order that the present invention may be 
more readily understood, reference will now be made to 
the accompanying drawings, in which:- so 

Figure 1 is an isometric view of a daughter board 
electrical connector poised for receipt with a pin 
field on a backpanel, and the backpanel cable inter- 
connection system positioned on the backpanel; ss 
Figure 2 is an enlarged view of the cable connector 
shown in Figure 1; 

Figure 3 is an isometric view of the mounting rail 
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shown in Figure 1 ; 

Figure 4 is an isometric view from the lower surface 
of the mounting rail shown in Figure 3; 
Figure 5 is an isometric view of the rait prior to form- 
ing the vertical upstanding skje walls of the mount- 
ing rail; 

Figure 6 Is an enlarged section of the mounting rail 
as shown in Figure 5; 

Figure 7 is a view showing how the mounting rail as 
shown in Figure 5 can be stored on a reel for sub- 
sequent forming into the mounting rail; 
Figure 8 shows the alignment of one of the connec- 
tor housings as shown in Figure 2 with the mounting 
rail; 

Figure 9 shows the cable connector in a fully con- 
nected position with the mounting rail; 
Figure 1 0 shows the disconnectfon of the connector 
shown in Figures 8 and 9; 
Figure 1 1 shows an assembled view of a cable con- 
nector according to the invention and suitable for 
use In the connector assembly shown in Figure 1 ; 
Figure 12 shows an Inner housing part of the cable 
connector of Figure 11; 

Figure 1 3 shows the inner housing portion of Figure 
1 2 with outer shielding members positioned around 
the housing; 

Figure 14 is a cross-sectional view through lines 

14- 14 of Figure 13; 

Figure 15 is a cross-sectional view through lines 

15- 15 of Figure 13; and 

Figure 16 is a view similar to that of Figure 11 show- 
ing the top cover portbn partially disassembled. 

[0006] With reference first to Figure 1, a backplane 
assembly is shown comprised of a daughter board con- 
nector 2 which is substantially simitar to that shown in 
EP-A-0 422 785. The daughter board assembly 2 is 
comprised of a daughter board 6 having a plurality of 
connector housings 8 mounted thereto which are elec- 
trically connectable to header connectors 10 providing 
a pin field on both sides of a backplane 12. Pins extend 
through the back plane 1 2, such that a pin field is formed 
within the headers 10 for electrical connection with the 
daughter board connectors 8, and further comprise a pin 
field on the opposite side of the backplane 12 providing 
a pin field for the cable connector assembly 4. 
[0007] The cable assembly 4 is comprised of a 
stamped and formed mounting rait 1 6 positioned over 
the pin field formed by the pins 14, together with a plu- 
rality of connector assemblies 18. With reference now 
to Figure 2. the individual connector assembly 1 8 will be 
described in greater detail. The connector 18 is com- 
prised of an insulating housing shown generally at 20 
having a lower nnating face 22 and a rear cable receiving 
face 24. The housing 20 further comprises a side wall 
26 and an opposite side wall 28. The housing 20 in- 
cludes a notched section at 30 thereby defining a re- 
cessed surface 31 and a rib 32 generally extending 
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along one side edge of the side wall 26. The opposite 
side includes a notched section 34 for clearance pur- 
poses as will be described herein, thereby defining a 
lower alignment edge 36. The housing 20 further in- 
cludes two latch anms 38 integrally fonnned with the con- 
nector housing 20 and being moveable towards and 
away from each other, the two latch arms 38 being 
formed with a side seam shown at 40, and being hinged 
at a lower section 42. Each latch arm 38 includes a latch- 
ing lug portion 44 for locking the connector 1 6 In position 
within the mounting rail 16. The latch arms 38 are move- 
able to an unlocked position by way of a release mech- 
anism shown generally at 46 comprised of a mylar strip 
48 which extends through apertures 50 adjacent to the 
free ends of the latch arms 38, such that upward move-* 
ment of the mechanism 46 pulls the arms towards each 
other thereby moving the locking lugs 44 inwardly for 
releasement. 

[0008] In a preferred embodiment, the connector 18 
is profiled as a 20 position connector, having four rows 
of five contacts across, and therefore the front mating 
face 22 has corresponding pin receiving openings for 
receiving the pins 14 of the backplane connector 12. 
Two ten-conductor cables 52 and 54 extend through 
corresponding openings 55 and 58 through the rear ca- 
ble receiving face 24 for electrical connection with elec- 
trical contacts in the connector 18. It should be appre- 
ciated that the cable receiving openings 56 and 58 are 
offset from the center line of the connector such that it 
does not interfere with the operation of the mylar strip 
48 which extends between the latching arms 38. 
[0009] With respect now to Figures 3 and 4. the 
mounting rail 1 6 is shown in greater detail. The mounting 
rail 16 is in the preferred embodiment stamped and 
formed from a flat strip of metal material to comprise a 
lower mounting plate 60 and two upright vertical walls 
62 and 64. The lower mounting plate 60 comprises 
mounting apertures 63 for mounting the rail 16 to the 
backplane 12 as shown in Figure 1 . The lower mounting 
surface 60 further includes a plurality of openings at 66 
(Figure 4) which provide access for the pins 14 (Figure 
1 ) to extend upwardly therethrough. It should be appre- 
ciated from Figure 4 that the openings 66 are symmet- 
rically positioned along the lower mounting face 60 sep- 
arated by strap portions 68, although adjacent openings 
66 could be joined by removing one or more of the strap 
portions, for example by severing the lower plate portion 
60 at 70. Each side wall 62 and 64 contains a plurality 
of apertures 72 (Figure 3) which are profiled to receive 
the latching lugs 44 (Figure 2) of the cable connector 1 8. 
[001 0] As shown in Figure 3, the side wall 62 includes 
a stamped recess at 74 extending along the longitudinal 
length of the side wall 62 thereby defining an inner sur- 
face at 76. A plurality of slots 78 are stamped out of the 
side wall 62 positioned above the surface 76, whereas 
a plurality of ribs 80 are stamped from the side walls 62, 
but are not stamped free from the side wall, but rather 
extend in a co-planer manner with the surface 76. With 



reference still to Figure 3, the side wall 64 includes a 
stamped recess 84 providing an inner surface at 86. A 
plurality of ribs 88 are stamped free of the side wall 64 
and extend upwardly in a co-planar arrangement with 
5 the side wall 64. thereby defining a plurality of continu- 
ous slots at 90. 

[0011] In the preferred embodiment, the mounting rail 
16 is stamped and formed in a flat strip and as shown 
In Figures 5-7, and can be taken up and stored on a reel 
10 92, whereby the strip material shown at 16' can be 
dereeted and sheered Into the appropriate length as 
shown in Figure 7. 

[001 2] With the mounting rail 1 6 and connector hous- 
ing 18 as described above, the mounting rail 16 can be 
IS mounted to a backplane 12 as shown in Figure 1 with 
the pin field 14 of the header connector 10 extending 
therethrough and a plurality of cable connectors 18 can 
be interconnected to the daughter board assembly 2 via 
the pins 14. With reference to Figure 8, the cable con- 
^ nector 1 6 can be positioned above the mounting rail 1 6 
with the rib 32 aligned with one of the slots 90 and with 
the rib 36 aligned with the slot 78. It should be appreci- 
ated that the inner surfaces 76 and 86 are profiled to 
receive the side surfaces 31 and 35 of the connector 18 
25 while the connector 1 8 is aligned with the mounting rail 
16 and the pins 14 by way of the ribs 32 and 36. As 
shown in Figure 9, the connector 18 is fully inserted in 
the mounting rail 16 with the ribs 36 and 32 positioned 
in corresponding slots 78 and 90 (Figure 8). In this po- 
30 sitton, the locking lugs 44 are latched into position with 
the apertures 72 on the side walls of the mounting rail 
1 6. It should be appreciated that the connector 1 8 is eas- 
ily disconnected from the mounting rail 1 6 and from the 
backplane assembly via pulling the release mechanism 
35 46 in the direction of arrow A (Figure 10) which moves 
the latching arms 38 inwardly thereby releasing the 
latching tugs 44 from the corresponding apertures 72. It 
should be appreciated that the release mechanisms 46 
provide great ease in disconnecting the cable connector 
40 1 8 from the back panel. 

[001 3] It should also be appreciated that by stamping 
the mounting rail 1 6 into a longitudinal length of flat strip 
16', that the mounting rail can be produced easily and 
inexpensively yet provide all the features necessary for 
45 mounting and aligning the various connectors 18. It 
should be appreciated that any number of longitudinal 
lengths will be required housing any number of connec- 
tor assemblies 1 8. If the mounting rail 1 6 were moulded 
from a plastic material, several different mould cavities 
50 will be required to mould the various lengths, while ex- 
truding the mounting rail for plastic material could not 
provide the alignment features necessary for the con- 
nector. 

[0014] With reference now to Figures 11-15, a high 
55 frequency connector according to the invention for use 
with the outer housing 20 (Figure 2) will be described. 
With respect to Figure 11 , the cable connector includes 
an inner housing assembly comprised of a lower cover 
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part 116 having a front mating face 11 8 having a plurality 
of pin receiving openings at 120. The connector 118 fur- 
ther comprises an upper cover part 1 22 having a plural- 
ity of pin receiving openings at 1 24. The complementary 
covers 116 and 122 cooperatively provide cable receiv- 
ing openings through a rear face, such as at 126. 
[0015] With respect now to Figure 12, an inner insert 
housing portion is shown at 1 30 comprising a front face 
1 32 having pin receiving openings shown generally at 
134. and terminal receiving channels such as 136 and 
1 38 positioned on upper 40 and lower 42 surfaces there- 
of. With reference still to Figure 12, a central channel 
145 is defined between side walls 146 and 148 which 
provides a communication with the center pin receiving 
opening at 1 34c. As shown in Figure 1 2, the inner hous- 
ing portion 1 30 is interconnected to two twinaxial cables 
52* and 54' comprised of an outer insulative portion 1 52 
having a shielded section at 1 54 and two twinaxial cable 
pairs: 156a, 156b, 156d, 156e. It should be appreciated 
from Figure 12 that the two twinaxial signal conductors 
156a and 156b are in alignment with the pin receiving 
openings 134a and 134b respectively, whereas twinax- 
ial signal conductors 156d and 156e are in alignment 
with pin receiving openings 1 34d and 1 34e respectively. 
This leaves the center pin receiving opening 134c and 
the channel 145 empty. 

[001 6] With respect now to Figure 1 3, a shield mem- 
ber is shown generally at 160 comprised of upper plate 
portions 162 and 164 with rear connecting sections 166 
and 168 in contact with the shield 154 of the twinax ca- 
bles 52', 54'. It should be appreciated that this connec- 
tion could be by soldering, welding, or by way of ferrule 
or similar clamp. Two contact members 168 and 170 ex- 
tend fonwardly from the plate portion 162 whereas two 
contact members 172 and 174 extend forwardly from 
the plate portion 164, The contacts 168 and 170 are de- 
fined by bifurcated contact arms, shown generally at 1 76 
in Figure 1 3. which are positioned in two of the channels 
1 36 whereas contacts 1 72 and 1 74 are positioned in the 
channels 136 above the pin receiving passageways 
134d and 134e. A center ground tab 180 is stamped 
from a central plate section, Intermediate plate portions 
162 and 164, and includes an integral contact portion 
1 82 as best shown in Figure 1 4. This contact tab portion 
is bent downwardly into the channel 145 and intermedi- 
ate the walls 1 46 and 1 48, (Figure 1 3). As shown in Fig- 
ure 14, the contact portion 182 is aligned with the pin 
receiving opening at 134c. As shown in Figures 1 3 and 
14, the shielding further comprises a lower shield or 
plate portion 190, and side plate portions 192 and 194. 
The lower shield portion 190 has integral contact mem- 
bers 198-206 (Figure 13), identical to the integral con- 
tacts 168-174, the contact members being positioned in 
respective channels 138 (Figure 12). 
[001 7] With respect now to Figure 1 5, signal contacts 
210 are shown connected to the signal conductor 157, 
where the signal conductor is positioned in passageway 
134d. The contact 210 contains a connecting portion 



212 for contact with the signal conductor 157, and a re- 
ceptacle portion 214 for contact with a mating pin 1 4 on 
the pin field shown in Figure 1 . It should be understood 
that each passageway 134a,b,d,e carries a terminal 
s similar to contact 210, each separately connected to a 
respective conductor 156a.b,d.e. After the electrical 
connections are made as shown in Figures 13-14, the 
upper and lower cover parts 116 and 122 can be posi- 
tioned over the inner insert housing portion 1 30 to en- 
10 capsulate the shielded members, as shown in Figure 1 6. 
[001 8] Advantageously then, two separate differential 
pairs are fully shielded by way of the outer shield mem- 
bers together with the shielding contacts surrounding 
the signal contacts. 
IS [001 9] It should also be noted that the connector con- 
cept could also be used with three coaxial cables, where 
the signal conductors are aligned with passageways 
134a, 134c, 134d; and where the upper shield has a 
contact similar to 1 80, 1 82 extending into cavities 1 34b, 
20 i34d, through channels (similar to 145) positioned 
above the cavities 1 34b, 1 34d. 



Claims 

25 

1. A high frequency electrical connector (118) for 
twinaxial (52',54') or coaxial cable (150) having at 
least one signal conductor (156a-156d) and a 
shielding braid (154) surrounding the signal con- 
30 ductor (1 57) characterized by 

an insulative housing (130) comprising at least 
two signal contact carrying passageways 
(134a,134b.l34d. 134e), separated by a 
3S ground contact carrying passageway (1 34c), at 

least two signal carrying contacts (210) posi- 
tioned in the respective passageways and each 
having a contact portion (214) for mating with 
a complementary connector and a connection 
40 portion (212) for connecting with a signal con- 

ductor (157), and shielding (160) at least par- 
tially surrounding said housing (130) and com- 
prised of at least upper (162.164) and lower 
(1 90) plate portions, wherein at least one of the 
45 upper and lower plate portions includes a con- 

tact portion (166,168) for connection with the 
ground shield of the cable, said upper 
(162,164) and tower (190) plate portions in- 
clude shielding portions above and below the 
so passageways, and one of said upper and lower 

plate portions includes an integral contact part 
(1 82) positioned in said ground contact carrying 
passageway (134c). 

55 2. A connector according to claim 1 , wherein said in- 
tegral contact part (1 82) is in the form of a bifurcated 
contact profiled for mating with a pin of the comple- 
mentary connector. 
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3. A connector according to claim 1 or 2, wherein the 
housing (130) has a channel (145) between said at 
least two signal contact carrying passageways 
(134a,134b.134d.134e), and communicating with 
the ground contact carrying passageway (134c). 
said integral contact part (1 82) of the upper or lower 
plate portion extending into the ground contact car- 
rying passageway via said channel. 



Patentanspruche 

1. Elektrischer Hochfrequenzverbinder (118)furzwei- 
axiale (52', 54') oder Koaxialkabel (150) mit minde- 
stens einem Signal lelter (156a - 156d) und einer 
den Signalleiter (157) umgebenden abschirmenden 
Litze (154), gekennzeichnet durch 

ein Isoliergehause (130), das folgendes um- 
fa8t: mindestens zwei Slgnalkontaktfuhrungs- 
durchgange (134a, 134b. 134d, 134e), die 
durch einen Erdkontaktfuhrungsdurchgang 
(134c) voneinander getrennt sind, mindestens 
zwei Signale fOhrende Kontakte (210), die in 
den jeweiligen Durchgangen angeordnet sind 
und jeweils ein Kontaktstuck (21 4) zum Zusam- 
menstecken mit etnem Gegenverbinder und 
ein Verbindungsstuck (212) zum AnschlleRen 
an einen Signalleiter (157) aufweisen, und eine 
das Gehause (130) mindestens teilweise um- 
gebende Abschirmung (160). die mindestens 
ein oberes (162, 164) und unteres (190) Plat- 
tenstuck umfalBt, wobei von den oberen und un- 
teren Plattenstucken mindestens einer ein 
Kontaktstuck (166, 168) zum AnschluB an die 
Erdabschirmung des Kabels enthalt, wobei die 
oberen (162, 164) und unteren (190) Platten- 
stucke uber und unter den Durchgangen Ab- 
schirmungsstucke enthalten und von den obe- 
ren und unteren Plattenstucken einer einen in- 
tegralen Kontaktteil (182) enthalt, der in dem 
Erdkontaktfuhrungsdurchgang (134c) positlo- 
niert ist. 

2. Verbinder nach Anspruch 1 , be! dem der integrale 
Kontaktteil (182) in Form eines gegabelten Kon- 
takts vorliegt, der zum Zusammenstecken mit ei- 
nem Stiff des Gegenverbinders profiliert ist. 

3. Verbinder nach Anspruch 1 oder 2. bei dem das Ge- 
hause (1 30) zwischen den mindestens zwei Signal- 
kontaktfuhrungsdurchgangen (134a, 134b. 134d, 
134e) einen mit dem Erdkontaktfuhrungsdurch- 
gang (134c) In Verbindung stehenden Kanal (145) 
aufweist, wobei sich der integrale Kontaktteil (182) 
des oberen oder unteren Plattenstucks uber den 
Kanal in den Erdkontaktfuhrungsdurchgang er- 
streckt. 



Revendications 

1 . Connecteur electrique k haute frequence (118) pour 
un cable twinaxial (52', 54') ou coaxial (1 50) posse- 

s dant au moins un conducteur (156a-156d) de sl- 
gnaux et une tresse de blindage (154) entourant le 
conducteur (157) de signaux, caracterise par 

un boTtier isolant (130) comprenant au moins 

10 deux passages (134a, 134b, 134d, 134e) por- 

teurs de contacts pour signaux, sdpards par un 
passage (1 34c) porteur d'un contact de masse, 
au moins deux contacts (21 0) porteurs de si- 
gnaux positionn^s dans les passages respec- 

is tifs et prdsentant chacun un e portion de contact 

(214) en vue d'un accouplement avec un con- 
necteur complementaire et une portion de con- 
nexion (212) en vue d'une connexion avec un 
conducteur (157) de signaux, et un blindage 

20 (160) entourant au moins partlellement ledit 

bottler (130) et constitu^ d'au moins des por- 
tions de piaquette sup6rieure (162, 164) et in- 
ferieure (190), dans lequel au moins Tune des 
portions de piaquette sup6rieure et inf^rieure 

25 comporte une portbn de contact (166, 168) en 

vue d'une connexion avec le blindage de mas- 
se du cable, lesdites portions de piaquette su- 
p6rieure (162, 164) et inf6rieure comportent 
des portions de blindage au-dessus et en des- 

30 sous des passages, et I'une desdites portions 

de piaquette superleure et inf^rteure comporte 
une pitee de contact integrate (182) positlon- 
nee dans ledit passage (134c) porteur du con- 
tact de masse. 

35 

2. Connecteur seton la revendication 1 , dans lequel 
ladite pl^ce de contact Intdgrale (182) prend la for- 
me d'un contact en fourche profile pour s'accoupler 
avec une broche du connecteur complementaire. 

40 

3. Connecteur selon la revendication 1 ou 2, dans le- 
quel le boTtier (130) prdsente un canal (145) situ6 
entre lesdits au moins deux passages (1 34a, 1 34b, 
134d, 134e) porteurs de contacts pour signaux et 

45 communiquant avec le passage (134c) porteur du 
contact de masse, ladite piece de contact integrale 
(182) de la portbn de piaquette supdrieure ou infd- 
rieure se prolongeant dans le passage porteur du 
contact de masse par le biais dudit canal. 

so 
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